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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
11/28/201 1 has been entered. 

Response to Amendment 

Applicants' amendment to the claim, filed on 1 1/28/201 1 , in response to the 
rejection of claims 80-85 and 87-94 from the final office action (07/27/201 1), by 
amending claims 80-82, 87-88, and 91 -94 is acknowledged and will be addressed 
below. 

Eiection/Restrictions 

1 . Claims 63-74 and 95-96 remain withdrawn from further consideration pursuant to 
37 CFR 1 .142(b) as being drawn to a nonelected Species, there being no allowable 
generic or linking claim. 

Ciaim Objection 

Claim 93, lines 4-5 read "an of Ga...", "order" appears to be inadvertently 
deleted. 

Appropriate correction is required. 

Ciaim Rejections - 35 USC § 103 
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The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 80-81, 85, 88, and 91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (US 5141564, hereafter '564), in view of Regittnig 
(US 20010022992, hereafter '992). 

'564 teaches some limitations of: 

Claim 80: in-line system 80 for forming the material (Fig. 3, col. 6, lines 45-46) 
CIGS thin film (col. 1 , line 65, the claimed "in-line continuous substrate flow production 
apparatus for fabrication of copper indium gallium diselenide (CIGS) solar cells"): 

A vacuum chamber 84 (col. 6, line 49, the claimed "a CIGS process chamber") 
sequential process area 88-92 (col. 6, lines 50-52, the claimed "comprising a deposition 
zone (DZ) therein,"), a suitable back metal contact 32 (i.e., conductive metal layer) is 
deposited on one surface of the substrate 31 . Excellent results are obtained using 
molybdenum (col. 3, lines 39-41, the claimed " the deposition zone configured for 
substrates provided with a molybdenum back contact layer"), substrates 131 are 
continuously fed along a suitable conveyor system 81 (col. 6, lines 46-48, the claimed 
"continuously moved therethrough") . 

Adjustable temperature controller 98, 100, 102 and heating coils 99, 101, 104 
(col. 6, lines 60-65 and col. 7, lines 9-14, the claimed "the process chamber further 
comprising: a plurality of separated substrate heaters"), 

simultaneously introduce gallium, copper, indium, and selenium into the chamber 
from independently heated and controlled (col. 5, lines 4-6, the claimed "evaporation 
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sources with Cu, In, Ga and Se, tine evaporation sources configured to produce 
evaporant fluxes for depositing respective amounts of Cu, In, Ga and Se to a substrate, 
tile evaporation sources provided over a width of the substrate, and source heaters 
provided with said evaporation sources "). 

Control of evaporation rates for the various elements is accomplished by a quartz 
crystal controller for Se and an electron impact emission spectroscopy evaporation rate 
controller for the Cu, Ga, and In (col. 5, lines 48-51 , applicable to in-line system, see 
claim 27(b)) flux rate express in A/sec (angstrom per sec, see col. 5, line 9, is 
deposited amount/thiclcness, therefore, the claimed "at least one composition 
detection device for detecting respective amounts of elements deposited bv said 
evaporation sources , and a controller connected to said at least one composition 
detection device, the controller adapted to adjust the evaporant fluxes in each of the 
respective rows in response to a detected variation^ in the GIGS film, of the respective 
amounts deposited of each element in order to provide a GIGS layer having a uniform 
composition of elements" note the control of rate requires a controller, either 
automatically or manually, see also '564's claim 39 (c)). 

'564 teaches only one row of evaporation source, therefore, does not explicitly 
teaches the other limitations of: 

Claim 80: (the evaporation sources provided) in respective rows (over a width of 

the substrate ). 
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(at least one composition detection device for detecting^ in a deposited GIGS 
film at each of the rows, (respective amounts of elements deposited by said evaporation 
sources elements ). 

(the controller adapted to adjust the evaporant fluxes) in each of the respective 
rows (in response to a detected variation). 

'992 is an analogous art in the field of evaporation apparatus, particularly 
adapted to an evaporation plant for forming thin layers on a substrate (title), particular in 
solar modules ([0001]). '992 teaches plurality of rows of evaporation sources 1 1 can be 
placed side by side, in order to vaporize (metallize) the width of the substrate 8 as well 
as the whole length thereof with one pass ([0021]). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have duplicated the rows of evaporation sources side 
by side in width direction of the substrate, as taught by '992, for the gallium, copper, 
indium, and selenium sources in Fig. 3 of '564, for the purpose of metalize the width of 
the substrate in one pass, as taught by '992 ([0021]). Note a person of ordinary skill 
in the art would have known to have duplicated the sensors and control of the 
additional rows independently for a uniform structure of the layers ('992, [0037]). 

Glaim 81 is rejected for substantially the same reason as discussed above (note 
'564 is to generate uniform grain size, col. 5, lines 53-55). 
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Fig. 3 of '564 shows "the evaporant vapor sources are arranged at a level below 
the substrates" of claim 85; and quartz crystal is intrinsically capable of measuring total 
thickness from Se, Cu, Ga, and In, furthermore, the thickness of various layers are 
claimed in '564, therefore, it would have been obvious to use the quartz crystal to 
monitor the total thickness, the claimed "a separate thickness measuring device 
connected to the controller for measuring the thickness of the deposited CIGS film, the 
controller being adapted to . in response to a detected thickness variation, adjust the 
evaporant fluxes from the evaporant sources in order to provide a uniform thickness of 
the CIGS film " of claim 91); simultaneously introduce gallium, copper, indium, and 
selenium into the chamber from independently heated and controlled (col. 5, lines 4- 
6, the claimed "the controller is adapted to receive an input signal representative of total 
deposited amounts of each element and^. in response to said latter input signal^ adjust 
the evaporant fluxes from the evaporant sources in order to provide a uniform thickness 
of the CIGS film" of claim 88). 

3. Claim 82 is rejected under 35 U.S.C. 103(a) as being unpatentable over '564 
and '992, as applied to claim 80 rejection above, further in view of Yamazaki et al. 
(US 20020139303, hereafter '303). 

'992's teaching that a plurality of rows of evaporation sources 1 1 can be placed 
side by side, in order to vaporize (metallize) the width of the substrate 8 ([0021], the 
claimed "two rows of vapour sources are arranged over a width of the process chamber 
as seen in a transport direction of the substrates, the two rows of evaporation sources 
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being arranged at each side of a patli along wliicli the substrates flow through the 
deposition chamber" of claim 82. 

Both '564 and '992 are silent on the position of the vapour sources relative to the 
substrate path, therefore, does not explicitly teach the limitations of: 

Claim 82: (the two rows of evaporation sources being arranged at each side of 
and) outside (a path along which substrates flow through the deposition chamber). 

'303 is an analogous art in the field of deposition apparatus (title), particularly 
using a plurality of evaporation sources (abstract). '303 teaches a plurality of rows of 
evaporation sources 306 ([0092]) outside the substrate transport path ([0095]) as shown 
in Fig. 3A. 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have positioned the evaporation sources outside of 
substrate transport path, as taught in Fig. 3A of '303, to the combined apparatus of '564 
and '992, for its suitability with predictable results. The selection of something based on 
its known suitability for its intended use has been held to support a prima facie case of 
obviousness. MPEP 2144.07. 

4. Claim 83-84 and 90 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over '564 and '992, as applied to claim 80 rejection above, further in 
view of Nishitani et al. (US 5633033, hereafter '033). 
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'564 and '992, together, do not teach limitations of: 

Claim 83: said at least one composition detection device is provided within the 
process chamber. 

Claim 84: said at least one composition detection device is provided outside the 
process chamber. 

Claim 90: said at least one composition detection device is a resistance 
measuring device. 

'033 is an analogous art in the field of apparatus for manufacturing solar cell 
(field of the invention). '033 teaches detection ... an electric resistance of the thin film 
layer is increasing with the change in its composition (col. 5, lines 38-40). Note such 
resistance measurement of thin film required to be in-situ (within the process chamber 
of claim 83). '033 also shows the use of IR reflection to indicate composition (Fig. 5, col. 
8, lines 10-19) and the sensor can be inside or outside the chamber (Fig. 3 and 4, 
respectively). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added/replaced the composition measurement 
(for claim 90) with an in-situ resistance measurement of the thin film or with an IR 
reflection detection within or outside the process chamber (for claims 83 and 84 
respectively), as taught by '033, to the combined apparatus of '564 and '992, for its 
suitability with predictable results. The selection of something based on its known 
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suitability for its intended use has been held to support a prima facie case of 
obviousness. MPEP 2144.07. 

5. Claim 87 is rejected under 35 U.S.C. 103(a) as being unpatentable over '564 
and '992, as applied to claim 80 rejection above, further in view of Bachmann et 
al. (US 4121238, hereafter '238). 

'564 and '992, together, do not teach limitations of: 

Claim 87: said at least one composition detection device is one of an X-ray 
fluorescence device or an EDX (energy dispersion X-ray spectroscopy) device adapted 
to measure total deposited amounts of each element and to measure the thickness of 
the GIGS layer. 

'238 is an analogous art in the field of metal oxide/indium phosphide device 
(title), material found to operate as solar cell (abstract). '238 teaches the use of x-ray 
fluorescence to determine the composition (col. 3, lines 18-43). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added/replaced the composition measurement 
with a x-ray fluorescence, as taught by '238, to the combined apparatus of '564 and 
'992, for its suitability with predictable results. The selection of something based on its 
known suitability for its intended use has been held to support a prima facie case of 
obviousness. MPEP 2144.07. 
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6. Claim 92 is rejected under 35 U.S.C. 103(a) as being unpatentable over '564 
and '992, as applied to claim 80 rejection above, further in view of Kuchinski et al. 
(US 20050072461, hereafter '461). 

'564 and '992, together, do not teach limitations of: 

Claim 92: the thickness measuring device is a profilometer. 

'461 is an analogous art in the field of coating of CIGS film (abstract). '461 
teaches the use of commercial available profilometer to measure the film thickness 
([0109]). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added/replaced a profilometer, as taught by '461 , 
to the combined apparatus of '564 and '992, for its suitability with predictable results. 
The selection of something based on its known suitability for its intended use has been 
held to support a prima facie case of obviousness. MPEP 2144.07. 

7. Claim 93-94 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
'564 and '992, as applied to claim 80 rejection above, further in view of Beck et al. 
(US 20020106873, hereafter '873). 

'564 teaches Cu, In, Ga sequence in Fig. 3 (the claimed "there are evaporant 
sources with Cu, Ga and In"). 

'564 and '992, together, do not teach limitations of: 
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Claim 93: the evaporant sources witti Cu, Ga and In are arranged in an [[order]] 

of: Ga, followed by Cu, followed by In , with respect to a transport direction of the 
substrates . 

'873 is an analogous art in the field of fabricating solar cell ([0036]) a GIGS film 
([0052]). 791 teaches type (k) (In-Se /Ga--Se/Gu--Se/ln-Se) ([0101]). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have re-arranged the order of evaporant sources as 
Ga, Cu, In, as taught by '873, to the combined apparatus of '564 and '992, for the 
purpose of generate type k solar cell. 

'564 further teaches a Gallium source in the downstream process area 90 for 
doping the CdZnS layer (col. 7, lines 6-8, therefore, it is after chamber 89 in Fig. 3, the 
claimed "a further evaporation source with Ga is arranged downstream the In 
evaporation source with respect to the transport direction of the substrates " of claim 94). 
8. Claim 89 is rejected under 35 U.S.C. 103(a) as being unpatentable over '564 
and '992, as applied to claim 80 rejection above, further in view of Lu (US 
5880823, hereafter '823). 

'564 is silent on calibration of sensors. 

'564 and '992, together, do not teach limitations of: 
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Claim 89: composition detection device is a device tliat measures tlie 
composition of the GIGS layer indirectly by calibrating against a physical parameter to 
obtain a measure of an amount of Cu, Ga, and In. 

'823 is an analogous art in the field of measuring atomic vapor density in 
deposition systems (title). '823 teaches that Electron Impact Emission Spectroscopy has 
long term stability and operation pressure range (col. 1 , lines 20-24) and similarly 
atomic absorption Spectroscopy having a baseline instability problem (col. 1 , line 42 
and lines 58-61). '823 provides a solution by using dual-source dual-beam optical 
configuration (Fig. 2, col. 3, lines 62-63) and cites an example using Cu emission lines 
for calibration (col. 4, line 66 to col. 5, line 2, the claimed "indirectly by calibrating 
against a physical parameter to obtain a measure of an amount of Cu"). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have used the dual-source dual-beam optical 
calibration based on Cu emission lines, as taught by '823, to the Electron Impact 
Emission Spectroscopy of '564, for the purpose of correcting the long term stability 
problem of Electron Impact Emission Spectroscopy, as taught by '823 (col. 1, lines 20- 
24). Note a person of ordinary skill in the art would also know to have calibrated using 
Ga and In, respectively, for the Cu and In sources. 



Response to Arguments 
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Applicant's arguments filed 1 1/28/201 1 have been fully considered but they are 
not persuasive. 

9. In regarding to 35 USC 1 03(a) rejection of claims 80-81 , 85, 88, and 91 , based 
on Chen '564 and Regittnig '992, Applicants argue that 

A) Chen '564 does not teach the detection device detects the elements of the 
CIGS film at each of the rows , see the 1^* complete paragraph of page 14. 

This argument is found not persuasive. 

The same argument was raised and replied in the last office action (07/27/201 1 ), 
item 10E) on page 14. 

The examiner maintains that a person of ordinary skill in the art would have 
known to have duplicated the sensors and control of the additional rows independently 
for the purpose of a uniform structure of the layers ('992, [0037]). 

In other words, controlling only one row and not controlling the other row would 
not have resulted in uniform coating. 

B) '564's quartz crystal controller is to measure flux, not the deposited amount of 
the corresponding element, and flux is not necessarily correlate with the respective 
amounts of deposited elements, see the 2"*^ complete paragraph of page 14 to the top 
of page 1 6. 

This argument is found not persuasive. 

The same arguments were raised and answer in the last office action, see items 
10A-C on pages 12-13. 
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The examiner further provided evidence of deposition rate measurement as '564 
cited deposition rate in Angstrom per sec (col. 5, line 9). 

1 0. In regarding to 35 USC 1 03(a) rejection of claims 87, based on '564, '992 and 
Bachmann '238, Applicants argue that 

A) '238 is non-analogous art as it does not discuss any solar cells with GIGS, see 
the 2"^ complete paragraph of page 1 6. 

This argument is found not persuasive. 

In response to applicant's argument that '238 is nonanalogous art, it has been 
held that a prior art reference must either be in the field of applicant's endeavor or, if 
not, then be reasonably pertinent to the particular problem with which the applicant was 
concerned, in order to be relied upon as a basis for rejection of the claimed invention. 
See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). 

In this case, '238 is both an analogous art in solar cell material and solving the 
same problem of detecting the composition of the solar cell device. 

B) '238 teaches away from the present invention as it reaffirms perfectly sufficient 
in an evaporation process, used in sputtering, does not teach the use of x-ray 
fluorescence in process control, there is no motivation to combine with '564. 

These arguments are found not persuasive. 

Nowhere in '238 (and in '564) does it criticize, discredit, or otherwise discourage 
the solution claimed. See MPEP 2123 II. '564 does not criticize the use of X-ray 
fluorescence and '238 does not criticize the application of X-ray fluorescence in GIGS 
measurement. 
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The examiner maintains ttiat replacing one analytical tool with another with 
equal, better, or different set of capability is well within the skill of ordinary skill in the art 
with predictable results. 

The use of such analytical result in real time control is well-known to any person 
of ordinary skill in the art. 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH CHEN whose telephone number is (571)270- 
1870. The examiner can normally be reached on 6:30AM-3 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 
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Information regarding ttie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KEATH T CHEN/ 

Primary Examiner, Art Unit 1716 



